Poverty is generally considered as a static fact. Economics literature caters us several poverty indexes that measure aggregate poverty from cross-sectional data sets. These cross-sectional data sets and poverty indexes would not provide any information about the dynamic side of poverty. Some households/people might stay poor longer than others, some households/people might move to certain poverty line from the bottom part of income distribution while the others might stay at the bottom part of income distribution forever. Early poverty indexes are insensitive to these aspects of poverty. Taking into account these all, in this study, we have investigated about the intertemporal poverty in Turkey. We have used newly developed intertemporal poverty indexes and estimated the determinants of staying poor in Turkey by using panel data set Income and Living Conditions Survey for [2006][2007][2008][2009]. In accordance with the final results, some economic policy recommendations are given to solve the poverty issue in Turkey.
Introduction
Earlier studies mainly used static approach in order to investigate poverty because of the lack of the panel data. These studies compared several cross-sectional data sets for same country or same year of cross-sectional data for several countries in order to understand poverty between years or countries over time. However, increasing availability of panel data, especially in less developed and developing countries, revive the chronic and transient aspects of poverty. The former is a big problem which economists are especially interested in because it severely harms people across the world. But, it does not mean that later is not a real problem. We mainly dwell on chronic aspect of poverty. According to the Yaqub (2000) , two main approaches are appeared in literature in order to investigate chronic poverty: 'spells approach' and 'components approach'. Yaqub (2000, p. 4) argues that these two approaches do not have same meaning. Spells approach distinguishes individuals into two categories; those who are chronic poor and those who are not. Components approach distinguishes individuals' poverty into two categories; chronic poverty and transient poverty. These two approaches have different implications as we state below † . Spells approach is developed by Bane and Ellwood (1989) and they define poverty spell to mean "…continuous periods during which income falls below the poverty line" (p. 6). In this approach, chronically poor people are identified number or length of spells they experience. This constitutes the main idea of chronic poverty. The number or length of spell require in order to identify chronically poor people vary considerably. A household may be considered chronically poor if it stays all years below poverty line or stays three or more consecutive years below poverty line (Hulme and Shepherd, 2003) . The percentage of study period in the below poverty line may be considered different criteria (Foster, 2007; Foster and Santos, 2012) . The distribution of spells in a certain period is another important aspect of spell approach. Development literature shows us that staying longer period in poverty means that increasing probability of the being poor in the next period. Some authors point this situation and warns about the number of breaks in poverty spells and the duration of spells (Hoy and Zheng, 2008; Hoy et al. 2012; Bossert et al. 2012; Gradin et al. 2012) . Besides these important points, another important point is the recurrences of poverty dynamics. Household may escape from poverty after long poverty period but fall again into poverty after one year later but other households may stay longer above the poverty line before fall into poverty. The main problem of this situation arises from truncated nature of data structure. We cannot know before the starting date of data or after the end date of the data. This might cause the underestimate or overestimate intertemporal poverty.
In the components approach, household's permanent income is distinguished from its transitory income. Permanent income generally computed as averaging household income over time (Jalan and Ravallion, 1998; McCulloch and Baulch, 1999; Jalan and Ravallion, 2000; Haddad and Ahmed, 2003) . The households that have average income lower than poverty line are identified chronically poor. Other households that have average income higher than poverty line at least in one period are identified transient poor. Other authors used different approach in order to identify chronic poor household. For example, Jalan and Ravallion (2000) used regression method while Duncan and Rodgers (1991) used model-based approach and use 'income-need' ratio instead of income. Income transfer is possible in components approach. This is the most important difference between spell and components approach. Israeli and Weber (2014) show that permanent approach and spell approach give similar results in some cases. However, we will use the spell approach in this paper because spell approach gives several advantages in understanding intertemporal poverty.
The paper is organized as follows. Section 2 reviews the related literature. Section 3 presents the data, variables and methodology. Study results are given in Section 4. Some concluding remarks are given in section 5.
Literature review
Dynamic side of poverty is not extensively studied in Turkey because of the lack of panel data. Fortunately, Turkish Statistical Institute (TurkStat) started to collect panel data about income and living conditions of households in 2006. From this date on, TurkStat has been releasing annually Income and Living Conditions Survey (ILCS) in cross-section, rotating panel and balanced panel data format.
Poverty studies on Turkey were based only cross-sectional data until 2006 and could not give any information about dynamics of poverty. These studies generally are based aggregate static poverty indexes or estimation the determinants of the probability of being poor (Akder, 2000; WorldBank, 2003; Yükseler and Türkan, 2008; Şentürk, 2009) . Panel data availability has encouraged academicians to study dynamic poverty in Turkey. Those studies generally are based on the estimation of poverty transition between years. Probability of entry in and exit from poverty are estimated by using two or three years panel data. As far as we know, the first study on dynamic poverty analysis in Turkey is applied by Şeker (2011). Şeker (2011) analyzes the transition in and out of poverty by using ILCS 2006-2007 during two year period. Şeker (2011) shows that changes in the income types are the most important determinants of poverty transitions. Acar and Başlevent (2014) run probit model to estimate the determinants of transient poverty by using panel ILCS for 2007-2010. They used 60% of median income as poverty line. Generally speaking, being female-headed household, years of schooling of head, part or full year working style of head, increases in the labor, social welfare, rental/property , entrepreneurship incomes affect the exit probability positively from poverty. Increases in the child dependents, inactive adults, part or full year workers and retirees in households affect the exit probability negatively from poverty. These variables have positive effect on the entry into poverty.
Şeker and Dayıoğlu (2014) run nonparametric duration model to estimate the probability of entry into and out of poverty in Turkey. They also used ILCS panel data for 2006-2009 and identified poverty line as %60 of median income. Their findings demonstrate that when poverty spell is equal to 1, exit probability from poverty is 0.497 and while poverty spell equals to 2 exit probability from poverty decreases to 0.407. Re-entry probabilities are, respectively, 0.355 and 0.326. They also estimated the determinants the entering into poverty. The biggest responsible is the fall in the household head's earning. %43.5 of spell beginnings is associated with this factor. Other important factors are earnings of the other member of household, %21, and rental and property income, %16.1. Spell endings are associated with same factors. Other important factor is social transfers. This factor has only %10 shares in the ending poverty spell. Dalgıç et al. (2015) is other study on transient poverty in Turkey. They run probit regression by using ILCS panel data for 2006-2009 and 2009-2012 . Their estimation results show that household head's age, gender (male), education and job change have positive effect on the probability of exit from poverty. The number of children and unemployed person in household has negative effect on exit probability.
In addition to these dynamic poverty studies, there are numerous studies on determinants of the being poor in Turkey. Canbay and Selim (2010) investigated the determinants of urban, rural and total poverty in Turkey by using Household Budget Survey for 2004. Their poverty line set at %50 of mean income. Taking mean income as reference point might be problematic because mean value is affected from other values. Their logistic regression result shows that landholding, household size, age and education of household head have negative effect on the probability of being poor. Working in the agricultural sector has positive effect on the probability of being poor. Çağlayan and Dayıoğlu (2011) estimated the determinants of poverty by using Household Budget Survey for 2008. They run parametric and semiparametric logistic regression and set poverty line at %50 of median income. Their study results demonstrate that casual workers, unpaid family workers, workers share in total household size, rural households, part-time working have positive effect on the probability of the being poor. Differently from previous studies, Çağlayan et al. (2012) run the ordered and generalized ordered logistic regression in order to demonstrate transition between various poverty boundaries. Their study seems like dynamic but they used Household Budget Survey for 2009. They created ordered categorical variables by using some criteria that indicates people extremely poor, chronically poor, poor, vulnerable, transient non-poor and non-poor. Their study results show that working in agricultural and trade sector, age of household's head, being married, living in rural area and gender (male) increase the risk of poverty. The rise in experience, disposable income, and education level increase the chance of richness.
Data, variables and methodology

Data and variables
In this study, we use ILCS 2006-2009 panel data in order to explore the main factors behind the poverty. Our total observation number is 9,548. ILCS has carried out since 2006 and it is the only survey which has panel structure. ILCS is collected based on rotational panel data structure. Because of its rotational structure, ILCS's longest balanced panel data period is 4 years. ILCS contains very rich information about households and individuals who live in those households. ILCS provides us the socioeconomic and income characteristics of households, labor force information of individuals and household's information. Primarily sampling unit in ILCS is household. We are also interested in total households' income. We transformed the total disposable income to adult equivalent household income. For this purpose, we used OECD scale ‡ . OECD scale assigns 1 for household head, 0.5 for each other adult household members and 0.3 for each child. After the summation of these values, return the scale value is used as power of that summation. We set this value as 1. We assume there is a constant return the scale. After all this calculation, we divided household disposable income by adult equivalent scale.
The variables which we used in empirical step are given in Table 1 . These variables are selected by taking into consideration of related literature and previous applied studies. We distinguish our variables two main category: one is related to household's head and other is related to the household. In the household head's related variable, except age, all other variables are categorical and dummy variables. We take female our primarily gender variable because we want to see whether female headed households are more vulnerable to poverty or not. Male category is our base category. We know that, especially in less or developing countries, female headed households are more vulnerable to poverty. But, other important variable is marital status of the women who is the head of household. We created the interaction variables with gender (female) and marital status indicators. Base category is married women. Again, we know that household's head working situation is very important for household's welfare. Most of the time, household's head the only person who brings home the bread. We set the other categories as 'others' and constitute the base category. We especially see the situation of vulnerable household's heads. That is why we only include the part-time, unemployed, retired and disabled persons.
In the household related variable, we use all variables as ratio to total household's corresponding variable. We do not prefer using dummy indicators for these variables. There are two main reasons for this. First, dummy variables might be posed problems in the estimation of regression equations. So many dummy variables may be meant high collinearity. Second, and more importantly, we want to see the effects of all other household members on the poverty status of household. Estimation of the probability of the being poor actually is the estimation of the determinants of household income. Household income is not constituted from the income of household's head. Other members of households may contribute to household's income or may be needier of financial resources from household income (older people, unhealthy people, etc.). For example, think about two household. Their heads are wage earners and exactly have same personal characteristics. If one of them is responsible of three adult (except wife) who are unemployed and other is only responsible of his wife, we cannot say they have same risk to poverty only looking at household head characteristics. Other members will affect total disposable household income. Taking into account all of these, we use per capita household characteristics as determinants of the being poor.
In Table 1 , we present main descriptive statistics, mean and standard deviation, of our variables. We give median for household income because mean is sensitive to other values. Median income increases through years. This table gives interesting information about the gender of household's head. In econometrics literature, household head gender generally is taken time invariant variable. Especially in fixed effect estimation in panel data analysis, this variable cannot give any information. But, in our data, gender variable is time variant. Some households are female (male) headed in the past but same person is not household head at current time. Dependents are under the age of 14 years old or above the 65 years old. These people are not considered in labor force. Like dependents and children, unemployed persons are an indicator of high risk to poverty. We expect that the probability of being poor is positively associated with these variables. As we stated above, risk to poverty depends on income generating activities. Income generating activities are affected from health condition, education, working type and sectors. We expect that the probability of being poor is positively associated with bad health conditions, working situations and negatively associated with higher education. Sectors and workplace sizes might have different effect on poverty. For example, previous studies show that agricultural and mining may affect positively of the probability of being poor while health, real estate and financial intermediaries may affect positively the probability of being poor. If we assume that bigger firms pay more, workplace size may be negative associated with the probability of being poor. For computational simplicity, we exclude sector and workplace size variables from the analysis. 
Methodology
In this study, our methodology is twofold. In the first step, we briefly present the aggregate intertemporal poverty index of Gradin, Rio and Canto (2012) . This index provides very invaluable information about different dimensions of poverty. Gradin, Rio and Canto (2012: p.346 ) (GRC, hereafter) intertemporal poverty index allows us to evaluate the sensitivity of differences in poverty gaps and its distribution across individuals, how different length spells durations affect intertemporal poverty and inequality in the individuals' complete poverty experiences. GRC index is constructed based on previous static and dynamic poverty indexes. We will not review all these indexes here but very comprehensive reviews can be found in Foster (1984) , Seidl (1988) , Zheng (1997) , Chakravarty and Muliere (2004) , Foster (2006) , Zheng (2011), Foster and Santos (2012) , and Bossert at al. (2012) . We have presented the formulation of the GRC index by using their notations.
GRC index can be written as (1) is income matrix which each column is income vector of individuals. is certain poverty line. and represent, respectively, individual/household and time. is the total number of person.
is normalized poverty gaps ( ) vector for individual/household at time which can be written as (2) is the spell duration for individual/household at time . is the number of total poor person. There are three important parameters in the GRC index. As far as , this parameter represents the sensitivity of the individual intertemporal poverty index to inequality of poverty experiences. As far as , this parameter represents the sensitivity of individual intertemporal poverty index to duration of poverty spells. If , this parameter represents the sensitivity of aggregate intertemporal poverty to inequality of poverty among the poor population. We will use Gradin's povtime command in Stata throughout the intertemporal poverty index analysis.
In the second step in our analysis we have estimated dynamic panel probit regression by using ILCS panel data. Unlike previous studies, we will estimate state dependency of poverty in Turkey. As we state above, longer poverty spells mean higher probability of being poor in the next period. Poverty status of individual/household at time will be associated with the poverty status at time . For this purpose, we will estimate several models. First, we will estimate cross-sectional probit model for each year and pooled model besides panel data estimation. In the panel data estimation, we run Heckman (1981) maximum likelihood and Stewart (2007) simulated maximum likelihood methods. Heckman (1981) is sensitive to autocorrelation but Stewart (2007) model is robust estimation procedure according to the correlation of error terms. Other estimation methods and their comparative analysis can be found in Stewart (2007) . We have used redprob and redpace commands of Stewart (2006) when run the model in Stata, respectively, for Heckamn (1981) and Stewart (2007) models.
Results
GRC index results, with several combination of the parameters, are given in Table 2 for and . Determining the length of poverty spells ( ) in the intertemporal poverty analysis is crucial. We assume that the poverty spells must be greater than or equal to two or equal to four. This means that households which stay below the poverty line at least two consecutive periods or whole period (four years) are called intertemporally poor. Calculation results show that, when , %27.48 of the households are intemporarlly poor. When we set , %10.93 of the households are intertemporally poor. These households can be described 'chronically poor' as frequently used in the literature because they are poor in all periods. %61.37 of total persons fell never below the poverty line. Gradin et al. (2012) decompose their index into incidence, intensity and inequality components as (3) where indicates the proportion of ever poor (incidence), is average individual intertemporal poverty (intensity) and is the variance of individual intertemporal poverty across the ever poor population (inequality) and is the coefficient of variation of . For more generally, for any ,
where is the generalized entropy inequality index. Decomposition of GRC index, for and , is given in Table 3 . Table 3 gives head-count ratio, intensity and inequality index for different parameter values. Head-count ratio is insensitive for all parameters within each spell length. That is why this simple poverty index is not suitable for understanding dynamic and ethical side of poverty. Intensity measure decreases when parameters of and increase. Generalized inequality measure is very sensitive to the parameters. It reaches its maximum value when poverty spell is 2.
For , alternative decomposition can be calculated based on , not . Corresponding decomposition is given in Table 4 . Table 4 shows us that sensitivity to individual spells duration and sensitivity to differences individual poverty experiences affect the different measures differently. For example, for , head-count ratio is not affected from , intensity decreases, coefficient of variation of and variance of increase. When we set the length of poverty spell 4, none of the measures changes for any value of and . Estimation results are given in Table 5 . We have presented four estimation results, and all models include random intercept except pooled model. First, we have estimated pooled probit model which ignore panel structure and unobservable individual specific effect. Second, we have estimated classic panel probit regression. These two estimations is inconsistent and biased because of initial condition problem. We have added the lag of dependent variable in as the independent variable in our models. This is pose the endogenity problem and cause the biased if the model is not estimated appropriate technique. Hausman (1981) proposed an estimation model for dynamic panel probit regression. His model is robust the endogeneity but sensitive to the correlation of error term. Stewart (2006; 2007) extended the Hausman model to the autocorrelated error structure case § . Stewart model is very time consuming. It took about 23 hours to estimate AR(1) model. For this reason, As we stated in Section 3.1, we simplified the model by dropping some variable categories. The results of these methods are given in Table 5 .
The dependent variable in all models is dummy variable which indicate whether people are poor (1) or not (0) according to the certain poverty line. First of all, we focus the lagged dependent variable among the independent variables. This variable, poort-1, is positive and statistically significant in all models. This indicates that poverty is persistent in Turkey. Being poor in the past affects positively the being poor in the future. We have included the several control variables besides the lagged dependent variable in order to determine being poor in current date. When we look at the household head related variable, being female headed household have positive effect on the probability of being poor, but this variable has statistically insignificant in all models. We have created the interaction variables in roder to control marital status and household gender at the same time. If household head female and married or widow, household have less risk to poor compared to other female-marital status headed households. Married category is insignificant while widow category is significant except in Stewart model. Being divorced female household head have positive but statistically insignificant effect on the probability of being poor. These variables give expected sings but insignificant results. When we look at the working situation of household's head, we see interesting results. Part time household heads ear less, and this makes them more vulnerable compared to full time worker or self-employed headed households. Retired household's heads have permanent income and this is good for these households compared to unemployed or disabled headed households. The interesting part of this variable category comes from unemployed headed households. This variable has negative and statistically significant effect on the probability of being poor. This might occur due to income sources of household which is come from other members of household. Finally, we have added the age of household head in order to demonstrate the importance of the household head with its squared in order to catch the probably nonlinearity. We see statistically significant and nonlinearity only in the Heckman model. This means that older head households ear less than other households. Household related variables generally have statistically significant and expected sings. All these variables are per capita measures. Household size variable significant and nonlinear have effect on the probability of being poor first positively and negatively after the some point. Dependents are out of labor force because of that they do not contribute to the household income. Dependents probably only consume the household's sources. 'not bad' and 'secondary' are the base categories of the health condition and education variables, respectively. Being more healthy and educated households mean decreasing probability of being poor. Employment type of the other members of household is as important as household's head employment type. To see this, we have added the employment type variables. All employment type has negative effect on the probability of the being poor except unpaid family workers. Unpaid family workers do not contribute to the household total income. Actually unpaid family workers contribute household income from the other perspective. Namely, if household do not have sufficient members in order to employ for household work, they should hire workers. But if the opportunity cost, and possible opportunity cost, is high for these members, their poverty effect might turns to the negative. This situation needs deeper analysis.
Conclusions
Dynamic side of poverty is ignored in Turkey, at least index and dynamic estimation bases. In order to close this gap, we have presented GRC index and estimated several dynamic panel probit models. After these estimation results, some policy recommendations are as follows.
Female household heads are vulnerable to poverty. This may be because of family background and family attitudes to girls. We know that from the statistical data that girls' schooling rate is low in the less developed or in the developing countries. Low human capital leads to stay out of labor market or being dependent to husband or the family. Turkey have come a long way in the schooling of the girls, but has many things to do for improve the wealth of female headed households.
Increasing dependents and unemployed persons in household means that the financial assets of household are only consumed by these persons without contributing to these assets. These persons cannot contribute to the household income because they are old, less educated, disabled, or very young for working. These people should be compensated with social welfare spending so the household may spend their resources for more education, healthier food, or more livable household.
Health and education are very important variables when the household poverty is investigated. These variables are the main factors which determine the location of households in the distribution of income. Turkey improved the access to health and education considerably in the last decades. But, main problem is the quality of the health and education. Preventable health care is the vital for less health expenditure and health related job loss or staying out of the labor market. Advancing these services might be very helpful for enhance poverty in Turkey. In the education side, Turkey has developed its schooling ratio, but again, the quality of education is the most important factor in the education history of Turkey. For example, very crowded classes are not suitable for high quality education.
Lastly, employment type ratio has big effect on the distribution of the earning among the working population. As we see in the Table 5 , casual workers have the positive coefficient and this mean the increasing effect on the probability of the being poor. Being worker, employer, and self-employed determine the amount of money that go to the households. Appropriate and fair tax policies might help the redistribution of the total income in the society.
